What is claimed is : 



* 



1 . A tray retainer for holding a tray stalek having a plurality of trays that 
are configured to carry microelectronic devices, comprising: 

a guide structure having a first regior^ a second region spaced apart from 
the first region, a first channel section extending in a direction of a load/unload path 
between the first and second regions, and a second channel section extending in the 
direction of the load/unload path between the^irst and second regions, the second channel 
section facing the first channel section; 

a cross-member extending transverse to the load/unload path and at least 
partially across the first region^offhe guiae&ructure between the first and second channel 
sections; and / I 

a moveable retaining efement/jositioned at the second region of the guide 
structure, the retaining element ^eing nw\jeable to a storage position in which the 
retaining element projects a first distance transverse to the load/unload path into the guide 
structure, and the retaining ele^nt/^eing moveable to a load/unload position in which 
the retaining element^ither dips not project into the retaining assembly or projects a 
second distance less thantKe^irst distance. \^ 



2. The tray retainer of claim 1 wherein: 

the guide Structure comprises a frame having a bearing plate with a first end 
and a second end, a plurality of elongated L-shaped channel members attached to the first 
and second ends of the bearing plate, and panels attached to the channel members and/or 
the bearing plate, /the channel members including first and second channel members 
attached to the ficst end of the bearing plate defining the first channel section and third 
and fourth channel members attached to the second end of the bearing plate defining the 
second channel/section, wherein the channel members project from the bearing plate in 
the direction pf the load/unload path, and wherein the first channel member faces the 
third channel/ member and the second channel member faces the fourth channel member; 
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11 the tray retainer further includes a lock/release mechanism coupled to the 

12 guide structure, the cross-member and the retaining element, the lock/release mechanism 

13 including at least one shaft coupled to the retaining element, an actuator coupled to the 

14 shaft, and a lock bearing coupled to the cross-member, the shaft having a sleeve with a 

15 contact portion, a bore and a slot, and the shaft also having a through-pin slidably 

16 received in the bore of the sleeve, and the snaft further having a key attached to the 

17 through-pin and received slot of the sleeve, the key rotating the sleeve with rotation of the 

18 through-pin, the actuator having a pulley attached to one end of the though pin, a drive 

19 cylinder and a belt engaging the drive /cylinder and the pulley, and the lock bearing 

20 having a resilient engagemei^member to v selectively engage the contact portion of the 

21 sleeve, wherein an operato/rotates the drive shaft to rotate the through-pin, sleeve and 

§2 retaining element between the storage positi<mjand the load/unload position; and 

~ / / / t 

% the cross-member comprises/a moveable plate. 

U / / 

>3 ! / , 

C\ 3. Tile tray retainer of claimU wherein the guide structure comprises a 

y 2 frame having a bearing piqtewima first end and a second end, a plurality of elongated L- 

H shaped channel members attached to the first and second ends of the bearing plate, and 

iU / \ 

H panels attached to the channel members and/or the bearing plate, the channel members 

□ including first and second channel members attachedsto the first end of the bearing plate 

Ms defining the first channel section and third and fourth channel members attached to the 

7 second end of the bearing plate defining the second channel section, wherein the channel 

8 members project from the bearing plate in the direction of the load/unload path, and the 

9 first channel member faces the third channel member and the second channel member 

10 faces the fourth channel member. 



1 4. / The tray retainer of claim 1 wherein: 

2 the first channel section comprises a first C-shaped channel member, and 

3 the second channel section comprises a second C-shaped channel member; and 
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4 the cross-member comprises a plate having a first end attached to the first 

5 C-shaped channel member and a second end/attached to the second C-shaped channel 

6 member. 
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5. The tray retainer of claim 1 wherein: 
the first channel section comprises a first C-shaped channel member, and 
the second channel section comprises a second C-shaped channel member; 

the cross-member^c^pn'sB^aNfloating plate extending at least partially 
between the first C-shapelfchannel rnember ancKthe second C-shaped channel member, 
the floating plate beingmoveable ^Jbng the laid/unload path; and 



the/retaining element compris 



> a tab projecting into a cavity between the 



hk first and second C-shaped channel members in the storage position. 



The traVretainei/of claim 1 wherein: 
the first channel s,e£tion comjkises first and second L-shaped channel 
members, anU the second fcharfhel section composes third and fourth L-shaped channel 
members; and 

the cross-njfember comprises a plate having a first end attached to the first 
and second L-shaped cMannel members and a second end attached to the third and fourth 
L-shaped channel members. 



1 7. ;/The tray retainer of claim 1 wherein: 

2 the first channel section comprises first and second L-shaped channel 

it 

3 members, and th^second channel section comprises third and fourth L-shaped channel 

4 members; 

5 the cross-member comprises a floating plate extending at least partially 

6 between the fw*st L-shaped channel member, the second L-shaped channel member, the 

7 third L-shapeja channel member, and the fourth L-shaped channel member, the floating 

8 plate being moveable along the load/unload path; and 
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9 the retaining element comprises a/tab projecting into a cavity between the 

10 first and second L-shaped channel members in me storage position. 



1 8. The tray retainer of claim 1 wherein: 

2 the guide structure comprises a unitary shell, and the first channel section is 

3 defined by a first end of the shell and the ysecond channel section is defined by a second 

4 end of the shell; and 

5 the cross-member comprises a plate attached to the shell. 

1 9. The tray' retainer of claim} 1, further comprising a lock/release 

/ / / 1 

2 mechanism having an actuator, a shaft having a first end coupled to the retaining element 
rt and a second end coupled to the/actuat^Xndja lock bearing attached to the cross- 
'H member and slidably /receiving ^the shaft, the actuator rotating to rotate the retaining 
Us element between the storage position/and the load/unload position and to rotate the shaft 
SB between a lock position and a^release position relative to the lock bearing, the lock 
"7 bearing preventing the cross-member from moving alon^stfie shaft when the shaft is in the 
\% lock position and the retaining element is in the storage position, and the lock bearing 
S allowing the cross-membe/ to move along the shaft when the shaft is in the release 
||p position and the retaining /lement is in the load/unload position. 



1 10. The' tray retainer of claim 1, further comprising a lock/release 

2 mechanism having an actuator and a shaft coupled to the actuator, the actuator having a 

3 drive cylinder and a b/lt contacting the drive cylinder, and the shaft having a through-pin 

4 including a first ena coupled to the belt and a second end attached to the retaining 

5 element, a key attached to the through-pin proximate to the second end, and a sleeve 

6 having a bore receiving the through-pin and a slot receiving the key, wherein rotation of 

7 the drive cylinder/rotates the through-pin and the sleeve to move the shaft between a lock 

8 position in whicn the retaining element is in the storage position and a release position in 

9 which the retaining element is in the load/unload position. 
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1 1 . The tray retainer of claim 1 wherein: 

the guide structure comprises a frame having a bearing plate and a plurality 
of channel members including at least a first/channel member projecting from one end of 
the bearing plate and a second channel member projecting from another end of the 
bearing plate, the first channel member defining the first channel section of the guide 
structure and the second channel memtfer defining the second channel section of the 
guide structure; 

the retaining element comprises a tab; and 
the tray retainer further comprising a lock/release mechanism having an 
actuator, a shaft coupled to the acttmterr^d^a lock bearing slidably receiving the shaft 
and attached to the cross-mem^, ^herein movement of the actuator to a first position 



er^oer, 



moves shaft to a lock positipn in which the lodk bearing engages the shaft to prevent the 
cross-member from moving along the shaf/ald in which the tab projects into a space 
between the first and /econd cnannel members in the storage position, and wherein 
movement of the actuJtor to a ifecon^^sitionunoves the shaft to a release position in 
which lock bearing diJLngages/the shaft to allo\tfie cross-member to move along the 
shaft and in which the tafeusaU^ast partially removed from the space between the first 
and second channel members ih the load/unload position. 



1 12. The traj|< retainer of claim 1, further comprising a lock/release 

2 assembly including: 

3 a lock bearing Attached to the cross-member, the lock bearing having a hole; 

4 a shaft extending in the direction of the load/unload path, the shaft being 

5 slidably and rotatably received in the hole of the lock bearing, wherein at least one of the 

6 lock bearing and the shaft rotates between a lock position and a release position; and 

7 an engagement assembly having an engagement element, a contact surface 

8 and a release surface, thelengagement element being coupled to one of the shaft or the 

9 lock bearing, and the contact surface and the release surface being on the other of the 

10 shaft or the lock bearingjfthe contact surface being configured to contact the engagement 
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11 element and prevent axial movement between thi lock bearing and the shaft in the lock 

12 position, and the release surface being configured! to be spaced apart from the engagement 

13 element and allow axial movement between the/lock bearing and the shaft in the release 

14 position. 

1 13. The tray retainer of clairii 12 wherein: 

2 the shaft comprises a contoured elongated member having a flat section 

3 defining the release surface and a roundecy outer section defining the contact surface, the 

4 rounded outer section having a curved ou/er surface with a diameter to fit within the hole 

5 of the lock bearing; and 

6 the lock bearingxbmprisds a huoS having a cylindrical hole, an interior 
a groove with in the hole, and .a resilient /member idefining the engagement member in the 



fjj groove, the flat section being juxtaposed to the' resilient member in the release position 

f b and the outer section contacting the res/lientp^mb\r in the lock position. 

Lf! 

J l 14. The tray retainer/of claim 12 wherein: 

f~2 the shaft comprises an/elongated member having a flat section defining the 

Q release surface and a plurality of truncated annular teeth defining the contact surface; and 
O the lock bearing comprises a hub having a cylindrical hole, a flat portion, 

Hs and a slot in the flat portion defining the engagement element, the flat section of the shaft 

6 being juxtaposed to the flat portion of the lock bearing in the release position and at least 

7 one of the annular teeth being in the slot in the lock position. 

1 15. A retainer /for holding a tray stack having a plurality of trays 

2 configured to carry a plurality of microelectronic devices, comprising: 

3 a casing having a guide structure with a first end, a second end, an interior 

4 holding area, and an opening/at the second end of the guide structure for receiving the 

5 trays, the guide structure bekig configured to receive the tray stack and allow the tray 

6 stack to move along a load/unload path through the guide structure; 
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7 a cross-member member extending across at least a portion of the casing 

8 transverse to the load/unload path, the cros/-member being spaced apart from the second 

9 end of the casing; and 

10 a plurality of moveable retaining elements at least proximate to the second 

11 end, the retaining elements being moveable between a storage position in which the 

12 retaining elements project into the interior holding area of the guide structure to obstruct 

13 the load/unload path, and the retaining elements being moveable into a load/unload 

14 position in which the retaining elemeiits^re clear the load/unload path. 



y f 

5 7 



16. The/retainer of claim 16 wherein: 

the guide/structure/has a firsi\channel section comprising a first C-shaped 
channel member and a secong channel /section comprising second C-shaped channel 
member; and 

the cross-m^ber cop-fJrises a plate\fraviii£ a first end attached to the first 
C-shaped channel member a/id a second end attached to the second C-shaped channel 
member. 
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17. The retainer of claim 15 wherein: 

the guide structure has a first channel section comprising a first C-shaped 
channel member and a <fecond channel section comprising a second C-shaped channel 
member; 

the crossimember comprises a floating plate extending at least partially 
between the first C-shaped channel member and the second C-shaped channel member, 
the floating plate being moveable along the load/unload path; and 

the retaining element comprises a tab projecting into a cavity between the 
first and second C-snaped channel members in the storage position. 
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1 18. The retainer of claim 15 wherein: 

2 the guide structure has a fiyst channel section comprising first and second 

3 L-shaped channel members and a secona channel section comprising third and fourth L- 

4 shaped channel members; and / 

5 the cross-member composes a plate having a first end attached to the first 

6 and second L-shaped channel membeys and a second end attached to the third and fourth 

7 L-shaped channel members. / 

l 19. The retainer o4 claim 15 wherein: 

the guide structure nas a first channel section comprising first and second 

y L-shaped channel members and a-s^cond channel section comprising third and fourth L- 

U4 shaped channel members; / \ 

if% / I I 

y| the cross-member comprises a floating plate extending at least partially 

^ between the first/L-shaped channel member, the second L-shaped channel member, the 

•3 7 third L-shaped channel member, zyi tta fourth L-shaped channel member, the floating 

-U P^te being moveaMe along the lo^(/unlaiad path; and 

J5 the retaMagd^nlent comprises a tab projecting into a cavity between the 

S> first and second L-shaped channel members in the storage position. 

/ 

1 20. The retainer of claim 15, further comprising a lock/release assembly 

2 including: / 

3 a lock bearing attached to the cross-member, the lock bearing having a hole; 

4 a shaft extending in the direction of the load/unload path, the shaft being 

5 slidably and rotatably received in the hole of the lock bearing, wherein at least one of the 

6 lock bearing and the shaft rotates between a lock position and a release position; and 

7 an engagement assembly having an engagement element, a contact surface 

8 and a release surface, /the engagement element being coupled to one of the shaft or the 

9 lock bearing, and the /contact surface and the release surface being on the other of the 

10 shaft or the lock bearing, the contact surface being configured to contact the engagement 
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1 1 element and prevent axial movement between the lock bearing and the shaft in the lock 

12 position, and the release surface being configured to be spaced apart from the engagement 

13 element and allow axial movement between the lock bearing and the shaft in the release 

14 position. 
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21. A retainer for holding a tray stack having a plurality of trays that are 
configured to carry microelectronic devices, comprising: 

a protective casinginduding a guide structure having a first guide section 
configured to receiye'^^rst siZTo|the tray stack, a second guide section configured to 
receive a second /side of the/tray Tstack, the first; and second guide sections defining an 
opening and an[ interior holding area configijred to retain the tray stack in a stacked 
arrangement and\o allovwrn^ray stack to move through the guide structure; 

a cross-member extending at least partially between the first and second 
guides sections; and j 

a plurality of moveable retaining elements in the casing at least proximate 
to the opening, the retaining elements being moveable between a storage position in 
which the retaining elements project into the opening and a load/unload position in which 
the retaining elements either do not project as far into the opening or are completely 
removed iron/the opening. 



1 / 22. The retainer of claim 21 wherein: 

2 / the first channel section comprises a first C-shaped channel member, and 

3 the second channel section comprises a second C-shaped channel member; and 

4 / the cross-member comprises a plate having a first end attached to the first 

5 C-shafred channel member and a second end attached to the second C-shaped channel 

6 member. 
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1 23 . The retainer of claim %\ wherein: 

2 the first channel section comprises first and second L-shaped channel 

3 members, and the second channel section comprises third and fourth L-shaped channel 

4 members; and 

5 the cross-member comprises a plate having a first end attached to the first 

6 and second L-shaped channel memjbers and a second end attached to the third and fourth 

7 L-shaped channel members. 



a including: 



24. Th^rGt^Qro^c\aim 21, further comprising a lock/release assembly 
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a lock bearing attached folthe cross-member, the lock bearing having a hole; 
a shaft extending in me direction of the load/unload path, the shaft being 
slidably and rotatably received iiyme hole of the lock bearing, wherein at least one of the 



lock bearing and the 



eLV 
ro 



:es betweema lock position and a release position; and 




an engagement assembly having an engagement element, a contact surface 
and a release surface, the engagement element being coupled to one of the shaft or the 
lock bearing, and the contact surface and the release surface being on the other of the 
shaft or the lock bearing, the contact surface being configured to contact the engagement 
element and prevent axial movement between the lock bearing and the shaft in the lock 
position, and the release surface being configured to be spaced apart from the engagement 
element and allow /xial movement between the lock bearing and the shaft in the release 
position. 



1 25/ A retainer for holding a tray stack having a plurality of trays that are 

2 configured to (}&rry microelectronic devices, comprising: 

3 A housing having a frame and a plurality of panels attached to the frame, the 

4 frame including a first guide having an interior structure configured to moveably retain a 

5 first side qi the tray stack, a second guide having an inner structure configured to 

6 moveably /retain a second side of the tray stack, a bearing plate attached to an upper 
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7 section of the first and second guides to fix/together the first and second guides, the 

8 panels being attached to the frame to define/a cavity configured to receive the tray stack, 

9 and the panels defining an opening to tha cavity opposite of the bearing plate through 

10 which the tray stack can pass into or ouy/f the housing; 

n a quick release lock assembly coupled to the housing, the lock assembly 

12 having an actuator, a plurality of shafts coupled to the actuator and positioned in the 

13 housing to move between a first position and second position, and a retaining element 

14 attached to an end of each shaft Tat least proximate to the opening of the housing, the 

15 retaining elements moving withme shafts between a storage position when the shafts are 

nu a loauAinload 

x / ^ 

g elements aty 

" / / 

^8 position to hold irays of the tray $ ack in the housing, and the retaining elements do not 

m obstruct the op/ning in the load/jm\oad position to allow individual trays to pass through 

I , 

i\ abating ph^slidabm attached to the shafts, the floating plate driving the 

trays towards the opieniiig when the retaining elements are in the load/unload position 



16 in the first position and^aJoad^unload position when the shafts are in the second position, 
3| wherein the retaining elements a^least partially obstruct the opening in the storage 




26./ The retainer of claim 25 wherein the quick release lock assembly 

Hi further comprises a plurality of lock bearings attached to the floating plate, the lock 

3 bearings each/having a hole, and wherein the shafts extend in the direction of the 

4 load/unload path and each shaft is slidably and rotatably received in a hole of a 

5 corresponding lock bearing, wherein at least one of the lock bearings and the shafts rotate 

6 between a/lock position and a release position. 

1 / 27. The retainer of claim 26 wherein the lock bearing each further 

2 comprise an engagement assembly having an engagement element, a contact surface and a 

3 release surface, the engagement element being coupled to one of the shafts or the lock 

4 bearings, and the contact surface and the release surface being on the other of the shafts 

5 or trie lock bearings. 
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1 28. The retainer of claim 27 wherein the contact surface is configured to 

2 contact the engagement element and prevent axial movement between the lock bearing 

3 and the shaft in the lock position, and the release surface is configured to be spaced apart 

4 from the engagement element and allov^/axial movement between the lock bearing and 

5 the shaft in the release position. 



1 29. The retamer-ofi d^im 28 wherein: 

2 the shafts/each comprise Ja contoured elongated member having a flat 

3 section defining the release surface and! a rounded outer section defining the contact 
t& surface, the rounded outer section having a curved outer surface with a diameter to fit 
3 within the hole of a (corresponding ^ock bearing; and 

J5$ the locVbearing$xdach comprise^ hub having a cylindrical hole, an interior 



■^7 groove within the hole, and a resilient member ctefimng the engagement member in the 

SI / 

ui groove, the flat section /of a shaft being juxtaposed to the resilient member of a 



corresponding lock bearing in the release position and the outer section of the shaft 
contacting the resilient/nember of the corresponding lock bearing in the lock position. 



ul 30. /The retainer of claim 28 wherein: 

2 the shafts each comprise an elongated member having a flat section defining 

3 the release surfac^ and a plurality of truncated annular teeth defining the contact surface; 

4 and I 

5 the lock bearings each comprise a hub having a hole, a flat portion, and a 

6 slot in the fla/ portion defining the engagement element, the flat section of a shaft being 

7 juxtaposed Jo the flat portion of a corresponding lock bearing in the release position and 

8 at least one4>f the annular teeth being in the slot in the lock position. 



[10829-8352/SL992840.372] 



10/19/99 



1 3 L A retainer for holding a tray stack having a plurality of trays that are 

2 configured to carry microelectronic devices, comprising: 

3 a casing having a guide stn/cture with a first end and a second end, an 

4 interior holding area, and an opening at least proximate to the second end, the guide 

5 structure being configured to support the tray stack with respect to a load/unload path and 

6 to allow the tray stack to move throuen the guide structure along the load/unload path; 

7 a plurality of moveable retaining elements at least proximate to the second 

8 end, the retaining elements being moveable between a storage position in which the 

9 retaining elements project mtoJhe interior holding area of the guide structure and a 
10 load/unload position in wliich the regaining elements either do not project as far into the 
© interior holding area or are completely removed from the interior holding area; and 

J| a floating plate movcably positioned in the casing to move along the 

S3 load/unload path Refined \jyj)lt guide structure, the floating plate pushing the trays 

~U against the retaining^elem^ts when the retaining elements are in the storage position and 

LP ° * \ 

J5 the floating plate pushing/ the trays out^of the casing when the retaining elements are in 

3| the load/unload position., 

ql 32. The retainer of claim 3 1 wherein: 

H2 the guide structure has a first channel section comprising a first C-shaped 

3 channel member an/i a second channel section comprising second C-shaped channel 

4 member; and 

5 the floating plate has a first end adjacent to the first C-shaped channel 

6 member and a second end adjacent to the second C-shaped channel member. 

1 33/ The retainer of claim 3 1 wherein: 

2 the guide structure has a first channel section comprising first and second 

3 L-shaped channel members and a second channel section comprising third and fourth L- 

4 shaped channel members; and 
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5 the floating plate has a first end adjacen/ to the first and second L-shaped 

6 channel members and a second end adjacent to the/hird and fourth L-shaped channel 

7 members. 

1 34. The retainer of claim 31, further comprising a lock/release assembly 

2 including: / 

3 a lock bearing attached to the floating plate, the lock bearing having a hole; 

4 a shaft extending in the direct^/n of the load/unload path, the shaft being 

5 slidably and rotatably received in the hole of the lock bearing, wherein at least one of the 

6 lock bearing and the shaft rotates between a Idck^osition and a release position; and 

7 an engagement assembly having an engagement element, a contact surface 
and a release surface, the engagement /lemdi t being coupled to one of the shaft or the 

Q lock bearing, and the contact surface /and X; release surface being on the other of the 

% shaft or the lock bearin a/ the contact/surface being configured to contact the engagement 

>i element and prevent axial movemen^etweentthe lock bearing and the shaft in the lock 

i2 position, and the release sWafie-bmng configured to be spaced apart from the engagement 

!y element and allow axial movement between the lopk bearing/and the shaft in the release 

O position. 

r ~\ 35. A machine for processing microelectronic devices, comprising: 

2 a receiving station having a platform with a tray singulator and a mounting 

3 element; 

4 a removable' tray retainer configured to hold a tray stack, the tray retainer 

5 having a guide structure including a first guide section and a second guide section, a 

6 cross-member extending at least partially between and transverse to the first and second 

7 guide sections, and a moveable retaining element spaced apart from the cross-member, 

8 the retaining elemeny being moveable between a storage position in which the retaining 

9 element obstructs 4 load/unload path through the guide structure and a load/unload 

10 position in which trie retaining element does not obstruct the load/unload path and also 
n engages the moim/ing element to releasably hold the cassette to the platform; and 
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12 a processing station that processes the microelectronic devices. 

1 36. The machine of claim 35 wherein the guide structure comprises a 

2 frame having a bearing plate with a first end and a/second end, a plurality of elongated L- 

3 shaped channel members attached to the first and second ends of the bearing plate, and 

4 panels attached to the channel members and/or the bearing plate, the channel members 

5 including first and second channel memben/attached to the first end of the bearing plate 

6 defining the first channel section and thi^d and fourth channel members attached to the 

7 second end of the bearing plate defining/the second channel section, wherein the channel 

7 

8 members project from the bearing plate in ^e direction of the load/unload path, and the 

9 first channel member faces themird/ ;hannpl member and the second channel member 
p faces the fourth channel member. / \ 

I / A 

y 1 37. The machine/ of clmm 3 5\ wherein: 

W \ / y \ 

Si the first channelNeetum comprises a first C-shaped channel member, and 

T3 the second channel section comprises a second C\shaped channel member; and 

!~4 the cross-member comprises a plate having a first end attached to the first 

Cs C-shaped channel member a^d a second end attached to the second C-shaped channel 

3 member. j 

p / 

1 38. The machine of claim 3 5 wherein: 

2 the first channel section comprises a first C-shaped channel member, and 

3 the second channel section comprises a second C-shaped channel member; 

4 the cross-member comprises a plate having a first end attached to the first 

5 C-shaped channel member and a second end attached to the second C-shaped channel 

6 member; and j 

7 the retaining element comprises a tab projecting into a cavity between the 

8 first and second C-shaped channel members in the storage position. 
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1 39. The machine of claim 36 wherein: 

2 the first channel section comprises first and second L-shaped channel 

3 members, and the second channel sectio^i comprises third and fourth L-shaped channel 

4 members; and / 

5 the cross-member comprises a plate having a first end attached to the first 

6 and second L-shaped channel members and a second end attached to the third and fourth 

7 L-shaped channel members. / 

1 40. The maghine o£claim 35 wherein: 

2 the first^6hanndl seetion comprises first and second L-shaped channel 
3 members, and the second channel/ section comprises third and fourth L-shaped channel 
H members; / I \ 

|ft the cross-m^be^comp^ises a plate having a first end attached to the first 

SJS and second L-shapW channel membersvand a second end attached to the third and fourth 

^1 L-shaped channel members; and \. 

Ms the retaining element comprises a tab projecting into a cavity between the 

C9 first and second L-shaped channel members in the storage position. 

1 / 

41 . / The machine of claim 35 wherein: 

2 the g(uide structure comprises a unitary shell, and the first channel section is 

3 defined by a first end of the shell and the second channel section is defined by a second 

4 end of the shell/ and 

5 the cross-member comprises a plate attached to the shell 

1 /42. The machine of claim 35, further comprising a lock/release 

2 mechanism shaving an actuator, a shaft having a first end coupled to the retaining element 

3 and a second end coupled to the actuator, and a lock bearing attached to the cross- 

4 member and slidably receiving the shaft, the actuator rotating to rotate the retaining 

5 element between the storage position and the load/unload position and to rotate the shaft 
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6 between a lock position and a release position /relative to the lock bearing, the lock 

7 bearing preventing the cross-member from moving along the shaft when the shaft is in the 

8 lock position and the retaining element is in the storage position, and the lock bearing 

9 allowing the cross-member to move along tne shaft when the shaft is in the release 

10 position and the retaining element is in the load/unload position. 



1 43. The machine of claim 35, further comprising a lock/release 

2 mechanism having an actuator and a shaft coupled to the actuator, the actuator having a 

3 drive cylinder and a belt contacting the/drive cylinder, and the shaft having a through-pin 

4 including a first end coupled to the/ belt and a second end attached to the retaining 

5 element, a key attached ^the^through-pi^proxi to the second end, and a sleeve 
0 having a bore receiving/the through-pin and! a slot receiving the key, wherein rotation of 
r? the drive cylinder rotates the through-pin ami the sleeve to move the shaft between a lock 
jpp position in which the retaining element i/inl the storage position and a release position in 

which the retaining element is in the l0^d/unlpad position. 



n 44. The machine of claim 35 wherein^, 

Ql the guide structure comprises a frame having a bearing plate and a plurality 

O of channel members including at least a first channel member projecting from one end of 

^4 the bearing plate and a/second channel member projecting from another end of the 

5 bearing plate, the first /channel member defining the first channel section of the guide 

6 structure and the second channel member defining the second channel section of the 

7 guide structure; / 

8 the retaining element comprises a tab; and 

9 the iray retainer further comprising a lock/release mechanism having an 

10 actuator, a shaft/coupled to the actuator, and a lock bearing slidably receiving the shaft 

11 and attached to the cross-member, wherein movement of the actuator to a first position 

12 moves shaft tc/a lock position in which the lock bearing engages the shaft to prevent the 

13 cross-member from moving along the shaft and in which the tab projects into a space 

14 between the first and second channel members in the storage position, and wherein 
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15 movement of the actuator to a second position inoves the shaft to a release position in 

16 which lock bearing disengages the shaft to allow the cross-member to move along the 

17 shaft and in which the tab is at least partially removed from the space between the first 

18 and second channel members in the load/unload position. 

1 45. The machine of claim 35, further comprising a lock/release assembly 

2 including: / 

3 a lock bearing attached4o the cross-member, the lock bearing having a hole; 

4 a shaft extending in^the dilution of the load/unload path, the shaft being 

5 slidably and rotatably received in*the holeyof the lock bearing, wherein at least one of the 

6 lock bearing and the shalt rotates betwe^/ allock position and a release position; and 
J| an engagement assembly having an engagement element, a contact surface 




Q and a release surface, the engagement element being coupled to one of the shaft or the 

|J? lock bearing, and the contact surface and theNrelease surface being on the other of the 

•ft shaft or the lock bearing, the contact surface bein^oonfigured to contact the engagement 

- _* $ 

tfl element and prevent axial movement between the lock bearing and the shaft in the lock 

s / 

M position, and the release surface being configured to be spaced apart from the engagement 

y.- / 

"m element and allow axial movement between the lock bearing and the shaft in the release 

JB position. 

u 

1 46. / The machine of claim 45 wherein: 

2 the/ shaft comprises a contoured elongated member having a flat section 

3 defining the release surface and a rounded outer section defining the contact surface, the 

4 rounded outer ^section having a curved outer surface with a diameter to fit within the hole 

5 of the lock bekring; and 

6 /the lock bearing comprises a hub having a cylindrical hole, an interior 

7 groove with in the hole, and a resilient member defining the engagement member in the 

8 groove, thi flat section being juxtaposed to the resilient member in the release position 

9 and the outer section contacting the resilient member in the lock position. 
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1 47. The machine of claim 45 wherein: 

2 the shaft comprises an elongatefl member having a flat section defining the 

3 release surface and a plurality of truncated annular teeth defining the contact surface; and 

4 the lock bearing comprises arhub having a cylindrical hole, a flat portion, 

5 and a slot in the flat portion defining the engagement element, the flat section of the shaft 

6 being juxtaposed to the flat portion of the lock bearing in the release position and at least 

7 one of the annular teeth being in the slot in the lock position. 

l 48. A machine for processing microelectronic devices, comprising: 

, 2 a stack of JEDEC ^trays, each JEDEC tray carrying a plurality of 

Q microelectronic devices; / j \\ 

h4 a receiving station having a platform with a tray singulator and a mounting 

element, the tray singulLtor being configured to selectively separate and retain a single 

Nk JEDEC tray from the stacl 
Ui f 
B 7 a portable tray retainer configured to hold the stack of JEDEC trays, the 

13 tray retainer being releasa^ly attached to the receiving station and the tray retainer 

jR> including a casing and a plurality of retaining elements, wherein the casing includes a 

IB) guide structure with a firs/end spaced apart from the receiving station and a second end 

s n proximate to the receiving station, a cross-member extending across at least a portion of 

12 the guide structure at least proximate to the first end, and an opening at least proximate to 

13 the second end through which the JEDEC trays can pass into or out of the casing, 

14 wherein the retaining elements are positioned proximate to the opening and are moveable 

15 between a storage position and a load/unload position, the retaining elements projecting 

16 into the guide structure in the storage position to hold the JEDEC trays in the retainer, 

17 and at least a portion of the retaining elements projecting away from the guide structure 

18 and engaging a corresponding mounting element of the receiving station in the 

19 load/unload position to allow the JEDEC trays to pass through the opening and to 

20 releasably hold the retainer to the receiving station, and wherein the cross-member is 

21 moveably positioned in the casing to move along a load/unload path to push a bottom tray 
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22 of the tray stack against the retaining elements when the retaining elements are in the 

23 storage position and to drive the bottom tray out of the casing to the singulator when the 

24 retaining elements are in the load/unload position; and 

25 a processing station that processes microelectronic devices on JEDEC trays 

26 that have been unloaded from the retainer. 

1 49. A lock/release assembly, comprising: 

2 a lock bearing having a hole; 

3 an elongated shaft sl/dably and rotatably received in the hole of the lock 

4 bearing, wherein at least one of the lock bearing and the shaft is rotatable between a lock 
1^ position and a release position; ^d?^ 

y> an engagement assembly having an engagement element, a contact surface 
and a release surfacjC the eng^gemint element being coupled to one of the shaft or the 

y.8 lock bearing, and the contact siraace. and the release surface being on the other of the 

L ?9 shaft or the lock beara^th^pdmact sih£a£gjieing configured to contact the engagement 

fio element and prevent axial /movement between the lock bearing and the shaft in the lock 

m position, and the release surface being configured to be spaced apart from the engagement 

yj element and allow axial movement between the lock bearing and the shaft in the release 



m position. 

1 50. The lock/release assembly of claim 49 wherein: 

2 the shaft /comprises a contoured elongated member having a flat section 

3 defining the release surface and a rounded outer section defining the contact surface, the 

4 rounded outer section /having a curved outer surface with a diameter to fit within the hole 

5 of the lock bearing; aiid 

6 the lock bearing comprises a hub having a cylindrical hole, an interior 

7 groove with in the hole, and a resilient member defining the engagement member in the 

8 groove, the flat section being juxtaposed to the resilient member in the release position 

9 and the outer section contacting the resilient member in the lock position. 
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1 51. The lock/release assembly of claim 49 wherein: 

2 the shaft comprisesjm^longated member having a flat section defining the 

3 release surface and a pluralit/of ttuncaibd annular teeth defining the contact surface; and 

4 the lock bearing comprises a hub having a cylindrical hole, a flat portion, 

5 and a slot in the flat portionWennme/tiiA engagement element, the flat section of the shaft 

6 being juxtaposed to the flat portion of the\lock bearing in the release position and at least 

7 one of the annular teeth being in the slot in the lock position. 

/ 

S^/^A^^ 52. A method of storing a tr/ky stack having a plurality of individual trays 

Hz carrying microelectronic devices, the tray ystack having a first exterior tray at one end of 
the tray stack and a second exterior tray/at an opposite end of the tray stack, the method 
comprising: 

inserting the tray stack' along a load/unload path into a casing of a tray 
retaining device until the first exteraor tray contacts a cross-member of the tray retaining 
device; 

restricting the individual trays from moving laterally with respect to the 

H> load/unload path; and 

u / 

m selectively impeding movement along the load/unload path in a first 

n direction by moving a retaining element attached to the tray retaining device from a 

12 load/unload position to a/storage position, the retaining element allowing the tray stack to 

13 move along the load/unload path in the load/unload position and the retaining element 

14 engaging the second exterior tray in the storage position to impede movement of the tray 

15 stack along the load/unload path in a second direction. 



W 
yf 

5 

3 ^ 



53. / The method of claim 52 wherein inserting the tray stack comprises 
ining element in the load/ 
along the loadAihload path and into the casing. 



positioning the retaining element in the load/unload position and sliding the tray stack 
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54. The method of claim 52 wherein inserting the tray stack comprises 

2 attaching the tray retaining device to a processing station of a processing machine by 

3 positioning the retaining element in the l^ad/unload position in which the retaining 

4 element engages a mounting element of the processing station and sliding the tray stack 

5 along the load/unload path and into the casing. 

1 55. The method of claim 52 wherein: 

2 the cross-member is a floating plate that is moveable along the load/unload 

3 path in the casing; 

Hi inserting the tray stack 7 comprises attaching the tray retaining device to a 

C5 processing station of a processing /machine by positioning the retaining element in the 

'tk load/unload position in which the/retaining element engages a mounting element of the 

% processing station and sliding the tray stack along the load/unload path and into the 

U% casing, the floating plate moving in the first direction; and 



Ls> the method further comprises preventing the floating plate from moving 

Jfp when the retaining element is in the storage position and allowing the floating plate to 

ifi move when the retaining element is in the load/unload position. 

5 f 

1 56. A method of storing a tray stack having a plurality of individual 

2 JEDEC trays carrying microelectronic devices, the tray stack having a first exterior tray at 

3 one end of the tray stacl/and a second exterior tray at an opposite end of the tray stack, 

4 the method comprising:/ 

5 providing a portable tray retaining device configured to hold the stack of 

6 JEDEC trays, the tray retaining device including a casing, a plurality of retaining 

7 elements coupled to /the casing and a driving element moveably coupled to the casing, 

8 wherein the casing includes a guide structure with a first end and a second end, a cross- 

9 member extending across at least a portion of the guide structure at least proximate to the 

10 first end, and an opening at least proximate to the second end through which the JEDEC 
n trays can pass into or out of the casing, wherein the retaining elements are moveable 
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J)H,'t\2 between a storage position and a load/unload nosition, the retaining elements projecting 

A ^13 into the guide structure in the storage positio/ to hold the JEDEC trays in the retainer, 

14 and the retaining elements projecting away/from the guide structure in the load/unload 

15 position to allow the JEDEC trays to pass' through the opening, and wherein the cross- 

16 member is moveably coupled to the casyg to move along a load/unload path to push the 

17 tray stack toward the second end of the easing; 

18 inserting the tray stack ajong the load/unload path into the casing; and 

19 moving the retaining ^Jements from the load/unload position to the storage 

20 position in which the retaining elements engage the second exterior tray and the cross- 

21 member engages the first exterior tray to restrict movement of the tray stack along the 

ga load/unload path. / 

O / 
H / 

m 57. The method of claim 56 wherein inserting the tray stack comprises 

iff / 

yi positioning the retaining element in the load/unload position and sliding the tray stack 

ifjl along the load/unload path and into the casing. 

si * 
~ 

Mi 58. The method of claim 56 wherein inserting the tray stack comprises 

3 attaching the tray retaining device to a processing station of a processing machine by 

H positioning the retaining element in the load/unload position in which the retaining 

4 element engages a mounting element of the processing station and sliding the tray stack 

5 along the load/uiiload path and into the casing. 



1 , 59. The method of claim 56 wherein: 

2 / the cross-member is a floating plate that is moveable along the load/unload 

* 

3 path in the' casing; 

4 / inserting the tray stack comprises attaching the tray retaining device to a 

5 processing station of a processing machine by positioning the retaining element in the 

6 load/unload position in which the retaining element engages a mounting element of the 

7 processing station and sliding the tray stack along the load/unload path and into the 

8 casing; and 
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S^^^vP met h°d further comprises pre/enting the floating plate from moving 
when the retaining element is in the storage position and allowing the floating plate to 

1 1 move when the retaining element is in the loa^/unload position. 

1 60. A method of processing microelectronic devices in a tray stack 

2 having a plurality of individual trays carrying the microelectronic devices, the tray stack 

3 having a first exterior tray at one end yof the tray stack and a second exterior tray at an 

4 opposite end of the tray stack, the mettiod comprising: 

5 inserting the tray stack along a load/unload path into a casing of a tray 

6 retaining device until the first exterior tray contacts a cross-member of the retaining 
, 7 device, the casing being configured to restrict the individual trays from moving laterally 
Cs with respect to the load/unload Dath: 

y| moving a retaining element attached to the tray retaining device from a 

JtO load/unload position to a storage position, the retaining element allowing the tray stack to 

\k move along the load/unload^ path in the load/unload position and the retaining element 

in w / 

J2 engaging the second exterior tray in the storage position to restrict movement of the tray 

ll3 stack along the load/unlodd path; 

R releasably /attaching the tray retaining device to the receiving station of the 

9$ processing machine; / 

3 ,. » 

"\6 releasing the tray stack to move along the load/unload path by moving the 

17 retaining element from the storage position to the load/unload position to disengage the 

18 retaining element from the second exterior tray of the tray stack; and 

19 separating individual trays from the tray stack and processing the 

20 microelectronic devices on the individual trays in the processing machine. 

/ 

1 6l/ The method of claim 60 wherein releasably attaching the tray 

2 retention device to the receiving station occurs when the retaining element moves from 

3 the storage position to the load/unload position by engaging the retaining element with a 

4 mounting element attached to the processing machine. 

\ 
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62. The method of claim 60 wherein inserting the tray stack comprises 

2 positioning the retaining element in/the load/unload position and sliding the tray stack 

3 along the load/unload path and into/the casing. 

1 63 . The method of claim 60 wherein: 

2 the cross-member is a floating plate that is moveable along the load/unload 

3 path in the casing; and 

4 the method further comprises preventing the floating plate from moving 

/ 

5 when the retaining element is in the storage position and allowing the floating plate to 

6 move when the retaining^element is in the load/unload position. 

/ 




Lib 
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